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PREFACE 
The r i s k s  a s s o c i a t e d  w i th  a l t e r n a t i v e  energy  sys tems,  and 
p u b l i c  p e r c e p t i o n s  o f  t h e s e  r i s k s ,  have become impor t an t  con- 
s t r a i n t s  i n  t h e  s e l e c t i o n  o f  energy s t r a t e g i e s .  R his working 
paper  p r e s e n t s  r e s u l t s  o f  an  a p p l i c a t i o n  o f  an  a t t i t u d e  measure- 
ment methodology which e x p l o r e s  t h e  b e l i e f s  h e l d  by t h e  p u b l i c  
w i th  r e s p e c t  t o  f i v e  a l t e r n a t i v e  energy sou rces .  Emphasis i s  
given t o  a d i f f e r e n t i a l  a n a l y s i s  o f  t h e  b e l i e f  sys tems of  t h o s e  
sub-groups most "PXO'.' and "CON" the u s e  of  n u c l e a r  energy.  
Resu l t s  s p e c i f i c  t o  p u b l i c  a t t i t u d e s  toward t h e  u s e  o f  nuc l ea r  
energy have Seen pub l i shed  a s  RM-77-54; and an  e a r l i e r  p i l o t  
s t udy  on t h i s  same t o p i c  w a s  r e p o r t e d  i n  RM-76-80. The de- 
t e rminan t s  o f  v o t i n g  behaviour  i n  a p u b l i c  referendum on nuc l ea r  
energy w e r e  analyzed i n  RM-78-8. 
This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 
ABSTRACT 
Publ ic  pe rcep t ions  (n  = 2 4 4 )  of  f i v e  a l t e r n a t i v e  energy 
sources  ( n u c l e a r ,  c o a l ,  o i l ,  hydro, and s o l a r )  were examined 
us ing  an a t t i t u d e  model based upon t h e  under lying b e l i e f s  he ld  
about  t h e  a t t i t u d e  o b j e c t  (e.g.,  each energy sys t em) ;  t h e  
focus  was on t h e  d i f f e r i n g  pe rcep t ions  of sub-groups (n  = 5 0 )  
most PRO and CON t h e  u se  of n u c l e a r  energy.  
Both PRO and CON groups p r e f e r r e d  hydro and s o l a r  energy 
t o  t h e  o t h e r  energy sources ;  b u t  t h e  PRO Nuclear Group pre- 
f e r r e d  n u c l e a r  energy t o  t h e  f o s s i l  f u e l s  whi le ,  f o r  t h e  CON 
Nuclear Group, nuc l ea r  energy w a s  the l e a s t  p r e f e r r e d  system. 
Of t h e  t h e o r e t i c a l l y  p o s s i b l e  s i g n i f i c a n t  c o n t r i b u t o r s  t o  
near-term Aus t r i an  e l e c t r i c i t y  supply which were cons idered  
i n  t h i s  s tudy  ( i . e . ,  nuc l ea r ,  c o a l ,  o i l ] ,  t h e  PRO Nuclear 
Group saw o i l  a s  the a l t e r n a t i v e  t o  n u c l e a r  energy whi le  t h e  
CON Nuclear Group p r e f e r r e d  c o a l  to  o i l  as t h e  non-nuclear 
a l t e r n a t i v e .  
Fac tor  a n a l y s i s  found t h a t  f i v e ,  r e l a t i v e l y  independent 
b e l i e f  dimensions c h a r a c t e r i s e  publ ic  t h i n k i n g  about  energy 
systems: b e l i e f s  about  fu tu re -o r i en t ed  and p o l i t i c a l  r i s k s ;  
economic b e n e f i t s ;  environmental  r i s k s ;  psychologica l /phys ica l  
r i s k s ;  and f u t u r e  technology development. Analys i s  of  t h e  
b e l i e f  systems suggested t h a t  bo th  PRO and CON Nuclear Groups 
p r e f e r r e d  hydro and s o l a r  energy because t h e s e  systems w e r e  
perce ived  as being t h e  least t h r e a t e n i n g  on a l l  r i s k - r e l a t e d  
dimensions. The PRO group s a w  nuc lea r  energy a s  t h e  system 
most l i k e l y  t o  l e a d  t o  economic b e n e f i t s  and f u t u r e  techno- 
l o g i c a l  developments; t h e i r  low r a t i n g s  of f o s s i l  f u e l s  w e r e  
p r i m a r i l y  due t o  b e l i e f s  t h a t  t h e  f o s s i l  f u e l s  cou ld  prov ide  
on ly  marginal  economic b e n e f i t s  whi le  l ead ing  t o  app rec i ab l e  
environmental  r i s k s .  I n  c o n t r a s t ,  t h e  CON group viewed 
nuc lea r  energy a s  o n l y  marg ina l ly  more l i k e l y  t o  provide 
economic and t echno log ica l  b e n e f i t s  t han  t h e  f o s s i l  f u e l s ,  
bu t  a s  an  app rec i ab ly  g r e a t e r  t h r e a t  on t h e  r i s k - r e l a t e d  
dimensions. 
This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 
INTRODUCTION 
P u b l i c  accep tance  i s  becoming an i n c r e a s i n g l y  impor t an t  
c o n s t r a i n t  t o  be cons ide red  by t h o s e  r e s p o n s i b l e  f o r  techno- 
l o g i c a l  p o l i c i e s .  I n  o r d e r  t o  w i s e l y  fo rmula te  p o l i c y  it i s  
n e c e s s a r y  t o  unders tand t h e  unde r ly ing  de t e rminan t s ,  i . e . ,  
b e l i e f  sys tems,  o f  accep tance  o r  o p p o s i t i o n  by p u b l i c  groups;  
i n  o u r  research we have used t h e  a t t i t u d e  concep t  f o r  th i s  
purpose.  The p a r t i c u l a r  approach adopted i n  a d d i t i o n  t o  pro- 
v i d i n g  an o v e r a l l  estimate of a t t i t u d e  p e r m i t s  a d e t a i l e d  
examinat ion of unde r ly ing  b e l i e f s .  It t h u s  p r o v i d e s  a method 
f o r  e x p l o r i n g  s y s t e m a t i c  d i f f e r e n c e s  i n  b e l i e f  sys tems between 
groups o f  p a r t i c u l a r  s o c i a l ,  p o l i t i c a l  o r  p r o f e s s i o n a l  
s i g n i f i c a n c e .  
The f i r s t  r e p o r t  i n  this series (Otway and F i shbe in ,  
1976) was a p i l o t  s t u d y  o f  t h e  b e l i e f s  and a t t i t u d e s  h e l d  by a  
group o f  ene rgy  e x p e r t s  w i t h  r e s p e c t  t o  n u c l e a r  energy.  T h i s  
was fo l lowed  by  a similar a n a l y s i s  f o r  a  heterogeneous  sample 
o f  t h e  Aus t r i an  p u b l i c  (Otway and F i shbe in ,  1977) $/. T h s  
p r e s e n t  working paper  r e p o r t s  r e s u l t s  o f  t h e  l a t t e r  
s t u d y  which ex tend  t h e  e x p l o r a t i o n  of  b e l i e f  sys tems  t o  i n c l u d e  
f i v e  energy  sources :  n u c l e a r ,  c o a l ,  o i l ,  hydro and s o l a r .  The 
b e l i e f s  abou t  t h e s e  f i v e  s o u r c e s  h e l d  by t h e  e n t i r e  A u s t r i a n  
sample are d e s c r i b e d  and a comparison is  made between t h e  
b e l i e f s  h e l d  about  a l l  energy  s y s t e m s  by those  sub-groups 
shown t o  be most i n  favour  and most a g a i n s t  the u s e  of  n u c l e a r  
energy.  
METHODOLOGICAL APPROACH 
The a t t i t u d e  model we have used i n  o u r  s t u d i e s  of  t h e  
de t e rminan t s  of p u b l i c  accep tance  of  energy  sys tems has  been 
set o u t  i n  some d e t a i l  i n  t h e  r e p o r t s  c i t e d  above. There fore  
we w i l l  s imply s u m a r i s e  t h e  main p o i n t s  which are r e l e v a n t  
t o  t h e  p rocedures  and a n a l y s e s  d i s c u s s e d  i n  t h i s  paper .  
F i r s t ,  a t t i t u d e  is d e f i n e d  as an o v e r a l l  f e e l i n g  o f  favour-  
a b l e n e s s  toward an o b j e c t ,  where ' o b j e c t '  r e f e r s  t o  any d i s c r i -  
minable  a s p e c t  o f  the I n d i v i d u a l ' s  world. A t t i t u d e  can  be 
measured e i t h e r  d i r e c t l y ,  u s i n g  t h e  semant ic  d i f f e r e n t i a l  
t e chn ique  o f  Osgood, S u c i  and Tannenbaum (19571, o r  i n d i r e c t l y  
by c o n s i d e r i n g  t h e  responses  t a  a set of b e l i e f  o r  op in ion  
i t e m s  abou t  t h e  a t t i t u d e  o b j e c t .  Second, the model we use  
s p e c i f i e d  t h e  r e l a t i o n  between b e l i e f s  and o v e r a l l  a t t i t u d e :  
L'A r e l a t e d  s t u d y  of  t h e  b e l i e f s  under ly ing  v o t i n g  
behav iour  i n  a nuc l ea r  energy  referendum i n  t h e  USA h a s  a l s o  
been pub l i shed  i n  t h i s  series (Bowman, F i shbe in ,  Otway and 
Thomas, 1978) .  
2/ Each b e l i e f  is  t r e a t e d  a s  a  sub jec t ive  p r o b a b i l i t y  judgement- 
t h a t  t h e  a t t i t u d e  o b j e c t  i s  associa ted  wi th  a  given charac ter -  
i s t i c  o r  a t t r i b u t e .  The evalua t ion  of each a t t r i b u t e  i s  then 
weighted by t h e  p r o b a b i l i t y  of t h e  a s soc ia t ion  ( i . e . ,  t h e  
b e l i e f  s t r e n g t h s ] .  Thus, according t o  t h e  model, a t t i t u d e  is 
approximated by t h e  pairwise products of b e l i e f  s t r e n g t h  x 
evalua t ion  summed over a  s e t  of s u i t a b l e  beliefs?/ .  
S t r i c t l y ,  i f  one wishes t o  r e l a t e  b e l i e f s  (or  observed 
d i f f e r e n c e s  i n  b e l i e f s  between groups] t o  a t t i t u d e  i n  a  de ter -  
m i n i s t i c  sense,  i t  2 s  necessary t o  use only  s a l i e n t  b e l i e f s .  
These a r e  t h e  b e l i e f s  which a r e  within the span of a t t e n t i o n  
of each  ind iv idua l  when t he  a t t i t u d e  is measured. I n  most 
p r a c t i c a l  s i t u a t i o n s ,  however, a  s e t  of modal s a l i e n t  b e l i e f s  
i s  used, i . e . ,  those b e l i e f s  occurr ing most f r equen t ly  i n  the 
sample. 
In  t h i s  s tudy  t h e  a t t r i b u t e s  were chosen following open- 
ended interviews with members of t h e  general  pub l i c ,  from pre- 
vious research  and from a l i t e r a t u r e  survey. Although t h e  
complete set of 39 a t t r i b u t e s  used (see Otway and Fishbein,  
19771 i s  app l i cab le  t o  d i f f e r e n t  energy sources,  and covers  
poss ib le  consequences of using these  energy sources,  many of 
t h e  i tems a r e  s p e c i f f c  t o  nuclear  energy s i n c e  t h i s  was our 
primary concern. Therefore,  t h e  39 a t t r i b u t e s  do no t  include 
a l l  modal s a l i e n t  b e l i e f s  about a l l  energy sources.  The 
purpose of t h i s  paper is t o  examine how those a t t r i b u t e s  which 
a r e  known t o  con t r ibu te  t o  a t t i t u d e s  toward nuclear  energy a r e  
perceived by t h e  publ ic  i n  r e l a t i o n  t o  o the r  energy sources.  
P a r t i c u l a r  a t t e n t i o n  is  given t o  t h e  b e l i e f s  he ld  by those  
members of t h e  puhl ic  who a r e  most pro and most con t h e  use of 
nuclear  energy. 
? A  s impl i f i ed  measure of sub jec t ive  p r o b a b i l i t y  i s  used 
which avoids t h e  s t r i c t  requirements of p r o b a b i l i t y  measures: 
(a )  t h e  b e l i e f s  a r e  not  t r e a t e d  a s  a  p a r t i t i o n e d  event  space 
where p r o b a h i l i t i e s  would sum t o  1; Cb] by- using  a  ,bi-polar (+3 
t o  - 3 )  s c a l e  it is  poss ib le  t o  encompass l e v e l s  of p r o b a b i l i t y  
t h a t  the a t t i t u d e  o b j e c t  - is o r  is no t  a s soc ia ted  with t h e  
a t t r i b u t e  i n  quest ion.  
2'~he par t . icu lar  a t t i t u d e  model used i n  this series of 
r e p o r t s  i s  t h a t  developed by Fishbein and h i s  a s s o c i a t e s  (see 
Fishbein and Ajzen, 1975). The way i n  which eva lua t ions  and 
b e l i e f  s t r e n g t h s  a r e  combined t o  est imate a t t i t u d e  can be 
s t a t e d  formally: 
n  
where A. = t he  a t t i t u d e  toward t h e  o b j e c t  '0' 
bi = t h e  s t r e n g t h  of t h e  h e l i e f  which l i n k s  t h e  
a t t i t u d e  o b j e c t  t o  a t t r i b u t e  i 
ei = t h e  evalua t ion  of a t t r i b u t e  i 
n = the number of s a l i e n t  b e l i e f s ,  i . e . ,  those  
c u r r e n t l y  wi th in  t h e  span of a t t e n t i o n .  
METHOD 
Sample 
Sampling of the genera l  pub l i c  was n o t  intended t o  be 
r e p r e s e n t a t i v e  of the Aust r ian  populat ion b u t  was a s t r a t i f i e d  
sample c o n t r o l l i n g  f o r  geographic l o c a t i o n  (Vienna, p r o v i n c i a l  
c a p i t a l  and r u r a l ) ,  sex ,  age,  and educat ion.  The t o t a l  number 
of u sab le  in t e rv iews  w a s  224 and t h e  breakdown of t h i s  t o t a l  
a c r o s s  t h e  demographic c a t e g o r i e s  is shown i n  Table I. 
Quest ionnaire  
The responses  on which this r e p o r t  is  based were c o l l e c t e d  
a t  t h e  same t i m e  a s  the  responses  t o  ques t ions  about  nuc lear  
energy. A t t r i b u t e  e v a l u a t i o n s  were measured wi thout  r e fe rence  
t o  any s p e c i f i c  energy source (e.g. ,  ' i n c r e a s e  t h e  p r e s t i g e  of 
my n a t i o n ' )  us ing  a 7-point s c a l e  where the end p o i n t s  were 
l a b e l l e d  good/bad. The b e l i e f  s t r e n g t h  measures, r e l a t i n g  
t h e  s e t  of a t t r i b u t e s  t o  each  energy source i n  t u r n ,  w e r e  made 
on 7-point l i k e l y / u n l i k e l y  s c a l e s .  In  a d d i t i o n ,  o v e r a l l  a t t i -  
t ude  toward each energy source w a s  independently measured 
us ing  the semantic d i f f e r e n t i a l  technique of Osgood e t  a l .  (1957) .  
RESULTS 
Although the primaxy concern of t h i s  r e p o r t  i s  t h e  corn- 
pa r i son  of b e l i e f s  ahout  us ing  d i f f e r e n t  energy sources ,  it 
i s  worthwhile t o  f i r s t  cons ider  t h e  o v e r a l l  f e e l i n g s ,  o r  
a t t i t u d e s ,  toward t h e  d i f f e r e n t  sources  of energy generat ion.  
Attitu.de.s toward F h e :  Ene'r'av Sources 
Examination of the a t t i t u d e  sco res  i n  t h e  t o t a l  sample 
( a s  measured by t h e  semantic d i f f e r e n t i a l  !!/I y ie lded  t h e  t h r e e  
d i s t i n c t  types  of frequency d i s t r i b u t i o n  shown Csrnoothedl i n  
Figure  1. The d i s t r i b u t i o n s  were v i r t u a l l y  t h e  same f o r  t h e  
two f o s s i l  f u e l s  and aga in  f o r  hydro and s o l a r  energy; t h e  
d i s t r i b u t i o n  f o r  nuc lear  energy was q u i t e  d i f f e r e n t .  In  t h e  
case  of f o s s i l  f u e l s  t h e r e  were very  few negat ive  a t t i t u d e s  
and few h igh ly  p o s i t l v e ;  most respondents w e r e  moderately 
favourable .  For hydro-power and s o l a r  energy there w e r e  
v i r t u a l l y  no nega t ive  a t t i t u d e s ;  t h e  most f r equen t  response 
was h igh ly  favourable .  A t t i t u d e s  toward nuc lear  energy 
A1ln keeping wi th  Osgood's d e f i n i t i o n  of a t t i t u d e  only  
a d j e c t i v e  p a i r s  which ( f o r  a l l  f i v e  sources]  had high loadings  
on the  e v a l u a t i v e  dimension were used. To i d e n t i f y  t h e s e  
i t e m s  f a c t o r  a n a l y s i s  of semantic d i f f e r e n t i a l  s co res  was 
c a r r i e d  o u t  f o r  a l l  sources  combined. The f i v e  p a i r s  r e t a i n e d  
w e r e :  harmful /benef ic ia l ;  good/bad; harmonious/controversial; 
acceptahle/unacceptable; and moral/immoral; g iv ing  a  range of 
p o s s i b l e  a t t i t u d e  s c o r e s  of -15 t o  +15. 
cen te red  i n  t h e  middle of t h e  scale b u t  wi th  c l u s t e r s  of h igh ly  
nega t ive  and h igh ly  p o s i t i v e  a t t i t u d e s  a t  both ends.  It was 
only  i n  t h e  case  of nuc lea r  energy t h a t  a t t i t u d e s  w e r e  suf -  
f i c i e n t l y  p o l a r i s e d  t o  warran t  d i f f e r e n t i a l  ana lyses  of under- 
l y i n g  b e l i e f s  f o r  'PRO' and 'CON' groups. 
A s  i n  the  e a r l i e r  s tudy ,  two sub-groups w e r e  formed from 
t h e  t o t a l  sample by s e l e c t i n g  t h e  50 respondents most favourable  
t o  t h e  use  of nuc lea r  energy (PRO group) and t h e  50 most nega- 
t i v e  (CON group) .  Di f fe rences  i n  a t t i t u d e  he ld  by t h e  PRO and 
CON groups toward t h e  remaining four  energy sources  were 
examined by a n a l y s i s  of va r i ance  (ANOVA)?/. 
?/ANOVA i s  a s t a t i s t i c a l  technique f o r  examining t h e  s i g n i -  
f i c a n c e  of e f f e c t s  i n  a  f a c t o r i a l  experiment,  i . e . ,  an expe r i -  
ment where t h e  p o s s i b l e  e f f e c t s  of more than  one experimental  
( independent)  v a r i a b l e  a r e  t e s t e d  simultaneously.  T h i s  type 
of experimental  des ign  enab les  t h e  i n v e s t i g a t o r  t o  e v a l u a t e  
no t  on ly  t h e  o v e r a l l  e f f e c t s  of e a c h  experimental  v a r i a b l e  b u t  
a l s o  the  i n t e r a c t i o n s  between t h e m .  I n  a f a c t o r i a l  des ign  the 
experimental  v a r i a b l e s  o r  f a c t o r s  are t e s t e d  by examining 
d i f f e r e n t  l e v e l s  of each f a c t o r .  I n  the presen t  s tudy ,  f o r  
example, t h e  e f f e c t s  of 2 f a c t o r s  on a t t i t u d e  sco res  were 
examined. The f a c t o r  w e r e :  (1) energy source (with 4 l e v e l s ,  
e . g . ,  c o a l  corresponds t o  one l e v e l )  and ( 2 )  group member- 
s h i p  ( 2  l e v e l s ,  PRO and CON t h e  use of  nuc lear  ene rgy) .  This  
design can be represented  a s  a  4 x 2 matr ix  where each ce l l  
i s  a combination of one l e v e l  of one f a c t o r  with  one l e v e l  of 
another  f a c t o r .  ANOVA decomposes t h e  t o t a l  var iance  i n  t h e  
dependent measure i n  a  way which permi ts  t e s t i n g  of the s t a t i s -  
t i c a l  s i g n i f i c a n c e  of main e f f e c t s  (.i.e., t h e  e f f e c t  of  one 
f a c t o r ,  over  a l l  its l e v e l s ,  when a l l  f a c t o r s  are combined) and 
i n t e r a c t i o n s  between t h e s e  e f f e c t s  (i .e. ,  where one f a c t o r  has  
a  d i f f e r e n t i a l  impact on d i f f e r e n t  l e v e l s  of another  f a c t o r ) .  
ANOVA does n o t  examine s p e c i f i c  combinations of l e v e l s  of  fac- 
t o r s  ( i .e . ,  c e l l s  i n  t h e  mat r ix)  b u t  provided that i n t e r a c t i o n  
e f f e c t s  a r e  shown t o  be s i g n i f i c a n t  then  d i f f e r e n c e s  i n  mean 
va lues  of the dependent v a r i a b l e s  i n  cells of the matr ix  which 
a r e  of p a r t i c u l a r  i n t e r e s t  can be t e s t e d  a p o s t e r i o r i .  
The  s t a t i s t i c a l  s i g n i f i c a n c e  of t h e  e f f e c t  of a  f a c t o r  (A) 
depends on t h e  r a t i o  of va r i ance  i n  the  dependent measure which 
can be a t t r i b u t e d  t o  A and t h e  va r i ance  which i s  t r e a t e d  as 
e r r o r .  The var iance  a t t r i b u t e d  t o  A i s  the p o r t i o n  of  t o t a l  
va r i ance  i n  t h e  dependent measure due t o  v a r i a t i o n  between 
d i f f e r e n t  l e v e l s  of A (o ther  f a c t o r s  combined); and t h e  e r r o r  
i s  t h e  p o r t i o n  of var iance  i n  the dependent measure due t o  
v a r i a t i o n  wi th in  each l e v e l  of A. Since e r r o r  is  der ived  from 
v a r i a t i o n  wi th in  l e v e l s  of a  f a c t o r  it is important  t o  d i f f e r e n -  
t i a t e  between i n s t a n c e s  where these  e f f e c t s  of l e v e l s  a r e  meas- 
ured on d i f f e r e n t  (and randomly ass igned)  i n d i v i d u a l s  o r  on t h e  
same people by repea ted  measures. C lea r ly ,  i n  t h e  second case ,  
underlying c o n s i s t e n c i e s  i n  response can be expected and have 
t o  be taken i n t o  account.  T'nis can be done by a n a l y s i s  of 
var iance .  I t  should be noted t h a t  repea ted  measures were used 
i n  t h i s  s tudy ,  i .e . ,  each  ind iv idua l  responded t o  b e l i e f s  about  
f i v e  energy sources.  
The mean v a l u e s  of  a t t i t u d e  f o r  each  group w i t h  r e s p e c t  
t o  energy  s o u r c e s  are shown i n  Table 11. I n  g e n e r a l ,  t h e  PRO 
Nuclear  Group was more f avou rab l e  toward the non-nuclear  energy 
s o u r c e s  (mean = 10.6)  t h a n  w a s  the CON Nuclear  Group (mean = 
7 .9) .  There was a main e f f e c t  of energy sou rce  on a t t i t u d e  
s c o r e s ,  i . e . ,  s i g n i f i c a n t  d i f f e r e n c e s  i n  a t t i t u d e s  toward t h e  
d i f f e r e n t  ene rgy  sou rce s .  For t h e  t o t a l  sample, r espondents  
w e r e  g e n e r a l l y  more f avou rab l e  toward hydro (10.7) and s o l a r  
energy  (10.51 t h a n  t h e y  were  toward c o a l  (6.11 and o i l  (5 .4)  ; 
t h e y  w e r e  least  f avou rab l e  toward n u c l e a r  energy  (0.41. 
There was a l s o  a s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t  which, i n  
t h i s  c a s e ,  i n d i c a t e d  t h a t  t h o s e  PRO and CON n u c l e a r  energy  had 
s i m i l a r  a t t i t u d e s  toward hydro and s o l a r  energy ,  b u t  d i f f e r e d  
i n  t h e i r  a t t i t u d e s  toward e a c h  o f  t h e  two f o s s i l  f u e l s .  The 
l a r g e s t  d i f f e r e n c e  between t h e  PRO and CON Nuclear  Groups 
( a p a r t  from their a t t i t u d e  t o  n u c l e a r  energy)  w a s  their a t t i -  
t ude  toward o i l  as  a s o u r c e  of energy,  the PRO group be ing  
s i g n i f i c a n t l y  more f avou rab l e  towards o i l .  When comparisons 
w e r e  made ( w i t h i n  t h e  PRO and CON groups)  between a t t i t u d e s  
toward each  p o s s i b l e  p a i r  of  t h e  f o u r  non-nuclear energy  sou rce s ,  
t h o s e  PRO n u c l e a r  energy  had s i g n i f i c a n t l y  d i f f e r e n t  a t t i t u d e s  
toward a l l  p a i r s  e x c e p t  so l a r / hyd ro  and c o a l / o i l .  The CON group 
had d i f f e r e n t  a t t i t u d e s  toward a l l  p o s s i b l e  p a i r s  excep t  s o l a r /  
hydro. 
To summarise b r i e f l y ,  t h e  PRO Nuclear  Group w a s  more 
f avou rab l e  t o  hydro and s o l e a r  energy t h a n  t o  c o a l  and o i l .  
The i r  a t t i t u d e s  toward nuc l ea r  energy d i d  n o t  d i f f e r  s i g n i f i -  
c a n t l y  from t h e i r  a t t i t u d e s  toward o i l .  These a t t i t u d e s  w e r e  
s i g n i f i c a n t l y  lower than  t hose  toward hydro and s o l a r  and some- 
what more f avou rab l e  t han  t hose  toward c o a l .  I n  c o n s t r a s t ,  t h e  
CON Nuclear  Group w a s  s t r o n g l y  n e g a t i v e  toward n u c l e a r  energy 
b u t  had p o s i t i v e  a t t i t u d e s  toward t h e  o t h e r  energy sou rce s ;  
t h e y  w e r e  most f avou rab l e  toward hydro and s o l a r ,  moderate ly  
f avou rab l e  toward c o a l ,  and s i g n i f i c a n t l y  less f avou rab l e  
toward o i l .  
Underlying Common Dimensions of  B e l i e f  abou t  Energy Sources 
I n  t h e  ear l ier  r e p o r t  on b e l i e f s  and a t t i t u d e s  of  t h e  
p u b l i c  toward t h e  u se  o f  n u c l e a r  energy (Otway and F i shbe in ,  
1977) it w a s  found, u s ing  f a c t o r  a n a l y s i s  o f  b e l i e f  s t r e n g t h  
s c o r e s ,  t h a t  t h e  39 b e l i e f s  about  n u c l e a r  energy c l u s t e r e d  on 
f o u r  f a c t o r s / .  These dimensions under ly ing  p e r c e p t i o n s  of  
n u c l e a r  energy  w e r e  named: p sycho log i ca l  r i s k ,  economic/ 
t e c h n i c a l  b e n e f i t s ,  s o c i o - p o l i t i c a l  r i s k  and environmenta l /  
p h y s i c a l  r i s k .  The r e d u c t i o n  of  t h e  b e l i e f  se t  t o  f o u r  
major d imensions ,  i n  p r a c t i c a l  t e r m s ,  f a c i l i t a t e d  comparisons 
C l ~ h e  method used w a s  p r i n c i p l e  components a n a l y s i s  of  t h e  
c o r r e l a t i o n  ma t r i x  fo l lowed by Varimax r o t a t i o n .  Th is  t echn ique  
produces  under ly ing  dimensions which do n o t  c o r r e l a t e  wi th  each  
o t h e r  ( o r thogona l  f a c t o r s ) .  
between t h o s e  who were PRO and CON n u c l e a r  energy.  I n  o r d e r  
t o  i d e n t i f y  commonal i t ies  i n  p e r c e p t i o n s  o f  t h e  f i v e  energy  
s o u r c e s  it a g a i n  seemed r ea sonab l e  t o  reduce  t h e  set  of  39 
i t e m s  t o  a  s m a l l e r  set of unde r ly ing  dimensions u s i n g  f a c t o r  
ana ly s i sL / ;  i n  t h i s  c a s e  a  more s o p h i s t i c a t e d  f a c t o r - a n a l y t i c  
t echn ique  was used,  i .e . ,  Tucker ' s  (1966) e x t e n s i o n  of  t h e  
f a c t o r  a n a l y t i c  t o  three-dimensional  matrices. The t h r e e  
modes i n  t h i s  a n a l y s i s  w e r e  t h e  f i v e  energy  sou rce s  ( s o u r c e  
mode), t h e  39 a  t r i b u t e s  ( b e l i e f  mode), and t h e  224  i n d i v i d u a l s  
8 5  ( s u b j e c t  mode)- . The f i n d i n g s  a r e  r e p o r t e d  b r i e f l y  f o r  each 
of  t h e  t h r e e  modes i n  t u r n ,  fol lowed by a  d e t a i l e d  a n a l y s i s  o f  
t h e  b e l i e f  f a c t o r s .  
( a )  Energy. Source  Mode. The three-mode f a c t o r  a n a l y s i s  
i d e n t i f i e d  t h r e e  sou rce  f a c t o r s ,  one f o r  n u c l e a r  energy,  one 
f o r  t h e  f o s s i l  f u e l s ,  and one f o r  hydro and s o l a r  energy.  Th i s  
f i n d i n g  is  c o n s i s t e n t  w i th  t h e  f requency d i s t r i b u t i o n s  of 
a t t i t u d e  s c o r e s  which showed one  p a t t e r n  f o r  t h e  f o s s i l  f u e l s ,  
ano the r  f o r  hydro and s o l a r  energy,  and a d i f f e r e n t  d i s t r i b u -  
t i o n  f o r  n u c l e a r  energy.  
1 ' ~ a c t o r  a n a l y s i s  i s  a g e n e r i c  t e r m  f o r  s e v e r a l  l i n e a r ,  
pa r ame t r i c  s t a t i s t i c a l  methods which i d e n t i f y  the minimum 
number of d imensions  r e q u i r e d  t o  account  f o r  t h e  v a r i a n c e  i n  
a l a r g e r  set of i n t e r c o r r e l a t e d  v a r i a b l e s .  Normally f a c t o r  
a n a l y s i s  is  c a r r i e d  o u t  on a d a t a  m a t r i x  (n x  m )  where n  
s u b j e c t s  have each  responded t o  m v a r i a b l e s .  Underlying f a c t o r s  
a r e  d e r i v e d  t o  summarise r e l a t i o n s h i p s  among t h e  v a r i a b l e s .  
Each v a r i a b l e  is as s igned  a l oad ing  (or  we igh t )  which repre -  
s e n t s  i t s  r e l a t i o n s h i p  t o  t h e  f a c t o r s .  F u r t h e r ,  s u b j e c t s '  
s c o r e s  on t h e s e  f a c t o r s  can be c a l c u l a t e d  t h a t  q u a n t i f y  the 
degree  t o  which e a c h  f a c t o r  is a p p l i c a b l e  t o  (or  employed by] 
a  g iven  s u b j e c t .  Subsequent  a n a l y s e s  a t t e m p t  t o  c l a r i f y  t h e  
n a t u r e  o f  i n d i v i d u a l  d i f f e r e n c e s  by r e l a t i n g  these s u b j e c t  
s c o r e s  t o  o t h e r  ('e. g . ,  demographic) v a r i a b l e s  or by i d e n t i f y i n g  
d i s c r e t e  sub-groups, o r  c l u s t e r s ,  of  s u b j e c t s  i n  t h e  mu l t i -  
d imensional  space  determined by t h e  f a c t o r  s c o r e s .  T h i s  
procedure  p rov ides  a  d imensional  r e p r e s e n t a t i o n  o f  t h e  two- 
mode d a t a  m a t r i x  i n  t e r m s  of t h e  i n t e r r e l a t i o n s h i p s  amongst 
t h e  v a r i a b l e s  ( a t t r i b u t e  model and the i n t e r r e l a t i o n s h i p s  
amongst t h e  s u b j e c t s  ( s u b j e c t  mode). 
three-mode f a c t o r  a n a l y s i s  was based on a three-way 
decomposit ion of t h e  r a w  c ros sp roduc t s  m a t r i x ,  fo l lowed by 
DAPPFR r o t a t i o n  (Direct A r t i f i c a l  Pe r sona l  P r o b a b i l i t y  F a c t o r  
Rota t ion ;  Tucker, 1978) method which produces ob l i que  ( c o r r e l a t e d )  
f a c t o r s ;  t h e  i n t e r c o r r e l a t i o n s  between t h e  f a c t o r s  w e r e ,  however, 
low. 
( b )  B e l i e f  Mode. I t  w i l l  be r e c a l l e d  t h a t  t h e  ear l ier  re- 
p o r t ,  based on t h e  Aus t r i an  p u b l i c ' s  b e l i e f s  abou t  n u c l e a r  
energy ,  showed t h a t  f o u r  under ly ing  dimensions cou ld  account  
f o r  t h e  i n t e r c o r r e l a t i o n s  amongst t h e  39 b e l i e f s  ( i . e . ,  psycho- 
l o g i c a l  r i s k s ,  economic/ technical  b e n e f i t s ,  s o c i o - p o l i t i c a l  
i m p l i c a t i o n s ,  and env i ronmenta l /phys ica l  r i s k ) .  When 3-mode 
f a c t o r  a n a l y s i s  w a s  used t o  i d e n t i f y  commonali t ies  amongst 
p e r c e p t i o n s  of  a l l  f i v e  energy sou rce s ,  t h e  b e s t  s o l u t i o n  
changed s l i g h t l y  and f i v e  f a c t o r s  emerged. 
The f a c t o r  s t r u c t u r e  f o r  b e l i e f s  abou t  a l l  energy  sou rce s  
d i f f e r e d  from t h a t  f o r  nuc l ea r  energy a l o n e  p r i m a r i l y  i n  t h a t  
t h e  economic/ technical  b e n e f i t s  f a c t o r  s e p a r a t e d  i n t o  two 
f a c t o r s  when t h e  f i v e  sou rce s  w e r e  cons idered  t o g e t h e r :  an  
Economic B e n e f i t s  f a c t o r ,  and a  f u t u r e - o r i e n t e d  Technology 
Development f a c t o r .  I n  a d d i t i o n ,  t h e  p sycho log i ca l  r i s k  f a c t o r  
a s s o c i a t e d  wi th  n u c l e a r  energy inc luded  p h y s i c a l  r i s k s  when a l l  
f i v e  s o u r c e s  w e r e  cons idered  (Psycholog ica l  and P h y s i c a l  Risk 
F a c t o r ) .  The s o c i o - p o l i t i c a l  f a c t o r  a s s o c i a t e d  w i t h  n u c l e a r  
energy  became a  more g e n e r a l ,  f u t u r e - o r i e n t e d  and p o l i t i c a l  
f a c t o r  which i s  now c a l l e d  Fu tu re  and P o l i t i c a l  ( o r  I n d i r e c t )  
Risk. The f i f t h  dimension remained an Environmental Risk 
f a c t o r .  The f i v e  a t t r i b u t e s  most c l o s e l y  a s s o c i a t e d  w i th  each  
o f  t h e s e  f i v e  f a c t o r s  a r e  l i s t e d  i n  Table  111. 
(c)  S u b j e c t  Mode. Three s u b j e c t  f a c t o r s  were found. S u b j e c t  
F a c t o r  I was r e l a t e d  t o  t h e  s u b j e c t s '  s t r e n g t h  of agreement 
w i t h  t h e  modal view of  t h e  energy sou rce s .  Those h igh  on 
F a c t o r  I tended t o  respond i n  t h e  same d i r e c t i o n  (be it pos i -  
t i v e  o r  n e g a t i v e )  a s  t h e  sample mean, b u t  more ex t remely ;  t h o s e  
low on Fac to r  I a l s o  tended t o  respond i n  t h e  same d i r e c t i o n ,  
b u t  less extremely  than  t h e  sample mean. Thus, i n  t h e  c o n t e x t  
of  s u b s t a n t i a l  agreement as t o  t h e  d i r e c t i o n  of r e l a t i o n s h i p s  
between t h e  energy  sou rce s  and v a r i o u s  a t t r i b u t e s ,  t h e  s u b j e c t s '  
s t r e n g t h  of b e l i e f  was a  f u n c t i o n  o f  t h e i r  F a c t o r  I s c o r e s .  
T h i s  f a c t o r  may be simply a  response  s t y l e ,  o r  a  tendency t o  
use  t h e  ends  of t h e  response  s c a l e .  However, supplementary 
a n a l y s e s  of Fac to r  I s c o r e s ,  a s  a  f u n c t i o n  of  demographic 
v a r i a b l e s ,  sugges t  t h a t  t h i s  tendency t o  make more extreme 
r e sponses  may be i n t e r p r e t e d  a s  g r e a t e r  conf idence  and might ,  
i n  f a c t ,  r e f l e c t  g r e a t e r  knowledge. S p e c i f i c a l l y ,  i n d i v i d u a l s '  
s c o r e s  on t h i s  f a c t o r  w e r e  p o s i t i v e l y  r e l a t e d  t o  age  and educa- 
t i o n ,  and t o  p r e s t i g e  a s  based on measures of  socio-economic 
s t a t u s  and occupat ion.  F u r t h e r ,  males scored  s i g n i f i c a n t l y  
h i g h e r  on t h i s  f a c t o r  t han  d i d  females.  The e x t e n t  t o  which 
an  i n d i v i d u a l  was i d e n t i f i e d  w i t h  t h i s  ' conf idence '  f a c t o r  d i d  
n o t  c o r r e l a t e  s i g n i f i c a n t l y  w i t h  a t t i t u d e  toward n u c l e a r  energy  
(r = 0.02) b u t  c o r r e l a t e d  p o s i t i v e l y  w i t h  a t t i t u d e s  toward 
hydro ( r  = 0.40) and s o l a r  energy ( r  = 0 .43 ) .  The c o r r e l a t i o n s  
w i t h  a t t i t u d e  toward t h e  f o s s i l  f u e l s  were a l s o  s i g n i f i c a n t  b u t  
low ( r  = 0.29, and 0.27 f o r  c o a l  and o i l  r e s p e c t i v e l y ) .  
S u b j e c t  F a c t o r  I1 w a s  more obv ious ly  a  response  s t y l e  
mode; t h o s e  s c o r i n g  h igh  on t h i s  f a c t o r  w e r e  i n v a r i a b l y  c l o s e r  
t o  t h e  ' u n l i k e l y '  o r  n e g a t i v e  s i d e  of  t h e  s c a l e  r e g a r d l e s s  of 
t h e  c o n t e n t  of t h e  i t e m  or  t h e  i m p l i c a t i o n  o f  t h e  s c a l i n g  res- 
ponse. Scores  on t h i s  f a c t o r  w e r e  n o t  s i g n i f i c a n t l y  c o r r e l a t e d  
w i t h  a t t i t u d e  toward any of  t h e  f i v e  energy sou rce s .  Of t h e  
demographic v a r i a b l e s ,  o n l y  age  showed a s i g n i f i c a n t  r e l a t i o n -  
s h i p  w i th  Fac to r  I1 s c o r e s .  The 2 4  - 34 age  group was h igh  on 
F a c t o r  I1 whi l e  a l l  o t h e r  groups (under 2 4 ,  35 - 50 and ove r  50) 
w e r e  low. Thus, age  group 2 4  - 34 had a  tendency t o  see a l l  
r e l a t i o n s h i p s  between energy  sou rce s  and a t t r i b u t e s  a s  rela- 
t i v e l y  less l i k e l y .  
S u b j e c t  F a c t o r  I11 appeared t o  be a ' t r u e '  c o n t e n t  dimension. 
Those s u b j e c t s  who had low s c o r e s  on F a c t o r  I11 s h a r e d  t h r e e  
common viewpoints :  (1)  They perce ived  a l l  f i v e  energy s o u r c e s  
as economical ly  v i a b l e  and more s o  t han  t h e  modal view ( n o t e  
t h a t  t h e  group as a whole, f o r  example, s a w  c o a l  as an  un- 
economic p r o s p e c t ] ;  (b )  they  s a w  n u c l e a r  energy  as g e n e r a l l y  
' b e t t e r '  than  t h e  modal pe r cep t i on ,  e .g . ,  as more l i k e l y  t o  
be economical ly  sound and t o  l e a d  t o  t e c h n o l o g i c a l  ( s p i n - o f f )  
developments; (c)  t h e y  pe rce ived  o i l  as somewhat b e t t e r  on 
a l l  coun t s  than  t h e  modal view, e .g . ,  as less l i k e l y  t o  l e a d  
t o  i n d i r e c t  r i s k s  and more l i k e l y  t o  l e a d  t o  t e c h n o l o g i c a l  
sp in -o f f s .  
Th i s  summary of  t h e  v iewpoint  of t hose  i n d i v i d u a l s  who 
sco red  low on F a c t o r  I11 (symmetr ica l ly  opposing views w e r e  
h e l d  by t hose  h igh  on Fac to r  111) shows t h a t  t h i s  s u b j e c t  
f a c t o r  r e p r e s e n t s  a n  unde r ly ing  dimension which p r i m a r i l y  
r e l a t e s  t o  b e l i e f s  abou t  n u c l e a r  energy.  C o n s i s t e n t  w i t h  t h i s  
i t  w a s  found t h a t  F a c t o r  I11 s c o r e s  c o r r e l a t e d  w i th  t h e  
semant ic  d i f f e r e n t i a l  measure o f  a t t i t u d e  toward n u c l e a r  
energy (r = -0.591 . F a c t o r  I11 s c o r e s  a l s o  c o r r e l a t e d  w i t h  
a t t i t u d e s  toward t h e  f o s s i l  f u e l s  (r = -0.42 and -0.23 f o r  o i l  
and c o a l  r e s p e c t i v e l y ) .  Of t h e  demographic v a r i a b l e s ,  on ly  
age showed a  s i g n i f i c a n t  r e l a t i o n s h i p  t o  F a c t o r  I11 s c o r e s .  
The 2 4  - 34 age group w a s  high  on Fac to r  111, t h e  35 - 50 
group was r e l a t i v e l y  n e u t r a l  and t h e  under 24  and ' ove r  50 ' 
groups w e r e  low. 
I n  summary, t h e  i n t e r p r e t a t i o n  o f  t h e  3-mode f a c t o r  ana l -  
y s i s  i s  s t r a i g h t f o r w a r d  f o r  t h e  energy mode and t h e  b e l i e f  
mode: The sample of t h e  Aus t r i an  p u b l i c  pe rce ived  n u c l e a r  
energy d i f f e r e n t l y  from o t h e r  sou rce s ,  b u t  pe rce ived  t h e  two 
f o s s i l  o p t i o n s  a s  s i m i l a r  and hydro and s o l a r  energy a s  
s i m i l a r .  For  t h e  b e l i e f  mode f i v e  f a c t o r s  emerged: psycho- 
l o g i c a l / p h y s i c a l  r i s k ;  economic b e n e f i t s ;  technology develop- 
ment; f u t u r e / p o l i t i c a l  r i s k ;  and environmenta l  r i s k .  These 
dimensions r e p r e s e n t  t h e  b a s i c  c o n s i d e r a t i o n s  t h a t  are t aken  
i n t o  account  i n  judging t h e  d i f f e r e n t  energy systems.  The 
f i n d i n g s  f o r  t h e  s u b j e c t  mode a r e  more d i f f i c u l t  t o  i n t e r p r e t  
s i n c e  t h e  ' t ypes '  which emerged could  n o t  b e  d e f i n i t i v e l y  
i d e n t i f i e d  by demographic v a r i a b l e s  (i .e . , t hey  w e r e  n o t  
c l e a r l y  s p e c i f i e d  s o c i a l  g roups ) .  
The a n a l y s i s  o f  t h e  s u b j e c t  mode i n d i c a t e d  t h a t  t h e r e  
w e r e  three s o r t s  of  c o n s i d e r a t i o n s  t h a t  i n f luenced  respondents '  
judgements about  t h e  a t t r i b u t e s  of  t h e  f i v e  energy  systems: 
(1) an  i n f l u e n c e  of  response  s t y l e  whereby some people  tended 
t o  use  the ' u n l i k e l y '  s i d e  o f  any s c a l e  (Fac tor  11) ; ( 2 )  a 
'conf idence '  f a c t o r  where (on many i t e m s )  t h e  sample is  i n  
g e n e r a l  agreement that  a g iven  energy source  h a s  (o r  does  n o t  
have)  a p a r t i c u l a r  a t t r i b u t e ,  b u t  some people  t e n d  t o  be  more 
c o n f i d e n t  (or  ext reme)  than  o t h e r s  (Fac tor  I)  ; and (3)  a ' t r u e '  
c o n t e n t  dimension t h a t  r e f l e c t s  d i f f e r e n c e s  i n  b e l i e f s  about  
t h e  d i f f e r e n t  energy systems.  This  l a t t e r  c o n t e n t  dimension 
is  no teab l e  i n  t h a t  it does t end  t o  d i s t i n g u i s h  between those  
who a r e  PRO (low on Fac to r  111) and CON (h igh  on Fac to r  111) 
n u c l e a r  energy.  Tha t  is, t h e  viewpoint  o f  t h o s e  i n d i v i d u a l s  
s c o r i n g  low on Fac to r  I11 was s i m i l a r  t o  t h a t  o f  t h e  o r i g i n a l  
PRO Nuclear Group used i n  o u r  e a r l i e r  repor ts? / .  F u r t h e r  
examinat ion showed t h a t  56% of  t h e  PRO group w a s  p r e s e n t  
amongst t h e  50 lowes t  s c o r e s  on Fac to r  111, and 52% o f  t h e  
CON group was p r e s e n t  amongst t h e  50 h i g h e s t  F a c t o r  I11 
s c o r e s .  Despi te  t h i s  o v e r l a p  it is  n o t  r ea sonab le  t o  assume 
t h a t  t h e  two groups correspond s u f f i c i e n t l y  t o  g e n e r a l i s e  - a 
p r i o r i ' f r o m  t h e  Fac to r  111 f i n d i n g s  t o  a PRO-CON a n a l y s i s .  
However, a n a l y s i s  of va r i ance  of b e l i e f s  about  t h e  f i v e  
energy  sou rces ,  based on t h e s e  two a l t e r n a t i v e  g roupings  
( e i t h e r  low/high on Fac to r  I11 o r  t h e  o r i g i n a l  PRO-CON Nuclear 
Groups) ,  showed very  s i m i l a r  r e s u l t s .  While it is  o f  some 
i n t e r e s t  t o  examine t h e  d i f f e r e n t  b e l i e f  systems o f  s u b j e c t s  
low and h igh  on Fac to r  111, it must be r e c a l l e d  t h a t  
respondents '  f i n a l  judgements a r e  i n f luenced  n o t  o n l y  by t h e i r  
p o s i t i o n  on Fac tor  111, b u t  a l s o  by t h e i r  p o s i t i o n s  on F a c t o r s  
I and 11. Therefore ,  i n  keeping wi th  t h e  ear l ier  r e p o r t s  and 
w i t h  t h e  b a s i c  s o c i a l  q u e s t i o n  under ly ing  t h e  r e s e a r c h ,  t h e  
remainder of  t h i s  paper  w i l l  p r i m a r i l y  c o n s i d e r  t h e  b e l i e f s  
o f  t hose  p u b l i c  groups who w e r e  most i n  f avour  (PRO) and most 
a g a i n s t  (CON) t h e  use of  n u c l e a r  energy.  
P u b l i c  B e l i e f s  about  Five  Energy Sources 
The f i v e  dimensions under ly ing  pe rcep t ion  o f  t h e  energy 
o p t i o n s ,  ob t a ined  from t h e  3-mode f a c t o r  a n a l y s i s ,  w e r e  used 
f i r s t  t o  examine t h e  b e l i e f s  o f  t h e  Aus t r i an  p u b l i c  sample a s  
a whole, and then  t o  compare the b e l i e f  systems o f  t h o s e  PRO 
and CON n u c l e a r  energy.  The f i v e  b e l i e f  i t e m s  most c l o s e l y  
i d e n t i f i e d  wi th  e a c h  b e l i e f  dimension w e r e  summed t o  g ive  a n  
5 
index of b e l i e f  s t r e n g t h  ( Z bi)  f o r  each energy  sou rce  i n  
i=l 
5 
t u r n .  The mean v a l u e s  of  ( bi) f o r  each o f  t h e  f i v e  b e l i e f  
i=l 
2'~he 50 i n d i v i d u a l s  w i t h  h i g h e s t  s c o r e s  on t h e  semant ic  
d i f f e r e n t i a l  measure o f  a t t i t u d e  toward n u c l e a r  energy.  
dimensions and each  of t h e  f i v e  energy sou rces  a r e  shown i n  b a r  
diagram form i n  Figure  2 ( t o t a l  sample, N = 211).  It  can b e  
seen  t h a t ,  o v e r a l l ,  t h e  pub l i c  have very d i f f e r e n t  pe rcep t ions  
of t h e  f i v e  energy systems. These d i f f e r e n c e s  can b e s t  be seen  
by cons ide r ing  each  of the f i v e  b e l i e f  dimensions s e p a r a t e l y :  
I n d i r e c t  Risk. A 1  though the  pub l i c  (on average)  be l i eved  
t h a t  none of t h e  f i v e  energy sou rces  would l e a d  t o  f u t u r e -  
o r i e n t e d  and p o l i t i c a l  r i s k s  (such as a 'change i n  man's 
g e n e t i c  makeup' o r  ' a  p o l i c e  s t a t e ' )  they  were s i g n i f i c a n t l y  
less c e r t a i n  of t h i s  vis-a-vis  nuc lear  power than  any o t h e r  
energy source.  They w e r e  a l s o  somewhat less c e r t a i n  t h a t  t h e  
use  of o i l  would avoid such i n d i r e c t  r i s k s  i n  comparison wi th  
c o a l ,  hydro o r  s o l a r  energy. 
Economic Benef i t s .  W i t h  t h e  except ion  of c o a l ,  t h e  p u b l i c  
be l i eved  t h a t  a l l  energy sources  would l ead  t o  economic bene- 
f i t s  ( e - g . ,  ' an  increased  s t anda rd  o f  l i v i n g ' ,  ' i n c r e a s e d  
employment'l. They be l i eved  t h a t  t h e  use of  o i l  w a s  t h e  
energy source most l i k e l y  t o  l e a d  t o  t h e s e  b e n e f i t s ,  a l though 
n o t  s i g n i f i c a n t l y  more s o  than hydro and nuc lea r  energy; b u t  
a l l  of  t h e s e  t h r e e  were seen  a s  more l i k e l y  t o  l e a d  t o  economic 
b e n e f i t s  than s o l a r  energy.  
Environmental Risk. Here, on average,  t h e  p u b l i c  s a w  
s i g n i f i c a n t  d i f f e r e n c e s  amongst a l l  t h e  energy sources .  They 
be l i eved  t h a t  t h e  f o s s i l  f u e l s  and nuc lea r  energy would l e a d  
t o  environmental  r i s k s  (such a s  a i r  and w a t e r  p o l l u t i o n )  where- 
a s  hydro and s o l a r  energy would no t .  T h e  orde r  from most- t o  
l e a s t -  r i s k y  i n  environmental  terms w a s :  o i l ,  c o a l ,  n u c l e a r ,  
hydro, s o l a r ;  t hus  t h e  f o s s i l  f u e l s  were seen as posing a 
g r e a t e r  environmental  t h r e a t  than  nuc lea r  energy. 
J Only t h e  use  of nuc lea r  
energy w a s  perceived as l ead ing  t o  psychological  and phys i ca l  
r i s k s  ( e g g . ,  ' a c c i d e n t s  a f f e c t i n g  l a r g e  numbers of peop le ' ,  
'exposure t o  r i s k  wi thout  pe r sona l  c o n t r o l ' ) .  S o l a r  energy 
w a s  seen as l e a s t  r i s k y  i n  t h i s  r e s p e c t ,  and t h e  p u b l i c  were 
u n c e r t a i n  with  regard  t o  o i l .  
Technology Deve.lopment. The p u b l i c ,  on average ,  a l s o  saw 
l a r g e  d i f f e r e n c e s  amongst t h e  energy sou rces  i n  t e r m s  of t h e i r  
l i k e l i h o o d  of  l ead ing  t o  f u t u r e  t echno log ica l  developments: 
They were c e r t a i n  thlat t h e  use o f  nuc lear  energy would l e a d  t o  
such. developments and t h a t  t h e  use of c o a l  would no t .  They 
a l s o  be l i eved  t h a t  t h e  use of  s o l a r  energy would l e a d  t o  t h e s e  
developments (al thou,gh s t a t i s t i c a l l y  less s o  than nuc lea r  
energy)  and they  w e r e  u n c e r t a i n  about o i l  and hydro i n  t h i s  
r e s p e c t .  
D i f f e r e n t i a l  Analysis  o f  PRO and CON Nuclear Groups 
While t h e  above r e s u l t s  desc r ibe  t h e  average responses  of 
t h e  t o t a l  p u b l i c  sample it is  perhaps more meaningful t o  
examine t h e  d i f f e r i n g  views which those  PRO and CON nuc lea r  
e n e r g y  have o f  t h e  f i v e  energy sys tems.  These d i f f e r e n c e s  w e r e  
a l s o  examined by a n a l y s i s  of v a r i a n c e g / =  A s  expec t ed ,  a  
s i g n i f i c a n t  3-way i n t e r a c t i o n  was o b t a i n e d  i n d i c a t i n g  t h a t ,  
f o r  a t  l e a s t  some o f  t h e  energy  sou rce s ,  t h o s e  PRO and CON 
n u c l e a r  energy  had d i f f e r e n t  b e l i e f s .  These d i f f e r e n c e s  a r e  
g i v e n  i n  Table  IV and a r e  summarised i n  b a r  g raphs  i n  
F i g u r e  3. 
I t  i s  n o t  s u r p r i s i n g  t h a t  t h e  PRO and CON groups w e r e  
found t o  have q u i t e  d i f f e r e n t  p e r c e p t i o n s  o f  n u c l e a r  energy.  
F o r  t h e  PRO group n u c l e a r  energy  w a s  b e l i e v e d  t o  l e a d  t o  
economic b e n e f i t s  and t echno logy  development,  b u t  a l s o  t o  b e  
a s s o c i a t e d  w i t h  some degree  of  p sycho log i ca l  and p h y s i c a l  
hazard .  The PRO group d i d  n o t  b e l i e v e  t h a t  u s i n g  n u c l e a r  
e n e r g y  would l e a d  t o  i n d i r e c t  ( i .e . ,  f u t u r e - o r i e n t e d  and 
p o l i t i c a l )  r i s k s  n o r ,  t o  a lesser degree ,  t o  env i ronmenta l  
r i s k .  The CON group b e l i e v e d  n u c l e a r  energy  would l e a d  t o  
a l l  three t y p e s  o f  r i s k s .  They a l s o  b e l i e v e d  it would l e a d  
t o  t echno logy  developments ( bu t  t o  a  lesser degree  t h a n  d i d  
t h e  PRO g r o u p ) ,  and t h e y  d i d  n o t  p e r c e i v e  n u c l e a r  energy  a s  
l e a d i n g  t o  economic b e n e f i t s .  The d i f f e r e n c e s  between PRO 
and CON groups '  p e r c e p t i o n s  o f  n u c l e a r  ene rgy  have been 
d i s c u s s e d  i n  d ep t h  i n  e a r l i e r  p u b l i c a t i o n s  (Otway and F i shbe in ,  
1977; Otway, Maurer and Thomas, 1978) .  
Turning t o  t h e  o t h e r  energy  s o u r c e s ,  Table  I V  and F i g u r e  
3 show t h a t ,  a l t h o u g h  t h o s e  PRO and CON n u c l e a r  energy  d i d  
n o t  d i f f e r  i n  t h e i r  b e l i e f s  abou t  s o l a r  energy ,  t h e r e  w e r e  
s i g n i f i c a n t  d i f f e r e n c e s  i n  some o f  t h e i r  b e l i e f s  abou t  t h e  
remaining t h r e e  energy  so u rce s :  
Hydro. On av e r ag e ,  peop le  who w e r e  PRO or CON n u c l e a r  
energy  b e l i e v e d  e q u a l l y  s t r o n g l y  t h a t  hydro-power would n o t  
l e a d  t o  any t y p e  o f  r i s k .  They d i s a g r e e d ,  however, abou t  t h e  
b e n e f i t s  o f  u s i n g  t h e s e  systems.  Those PRO n u c l e a r  energy  
b e l i e v e d  more s t r o n g l y  t h a t  t h e i r  u s e  would l e a d  t o  economic 
b e n e f i t s  and t e c h n o l o g i c a l  developments t h a n  d i d  t h e  CON 
Nuclear  Group. 
Coal. Th.ose PRO and CON n u c l e a r  energy  d i d  n o t  d i f f e r  
i n  t h e i r  b e l i e f s  abou t  t h e  r i s k s  a s s o c i a t e d  w i t h  t h e  u s e  o f  
c o a l  o r  i n  t h e i r  b e l i e f s  t h a t  u s i n g  c o a l  would n o t  l e a d  t o  
t e c h n o l o g i c a l  developments.  There was a s i g n i f i c a n t  d i f f e r e n c e  
between t h e  two groups o n l y  w i th  r e s p e c t  t o  economic b e n e f i t s :  
The PRO group b e l i e v e d  t h a t  c o a l  would l e a d  t o  some economic 
b e n e f i t s  w h i l e  t h e  CON group d i d  not .  
g / ~ h i s  a n a l y s i s  o f  v a r i a n c e  can  be  r e p r e s e n t e d  as a 
2 x 5 x 5 m at r i x ;  t h e  t h r e e  f a c t o r s  a r e :  (1) group membership 
( 2  l e v e l s  PRO/CON); ( 2 )  b e l i e f  dimensions 15 l e v e l s  c o r r e -  
sponding t o  t h e  5 f a c t o r s )  ; and ( 3 )  energy  s o u r c e s  ( 5  l e v e l s ,  
one  f o r  each  so u r ce )  . 
O i l .  The two groups d i f f e r e d  more i n  their b e l i e f s  
-
about  the use of  o i l  than about  any o t h e r  source  a p a r t  from 
n u c l e a r  energy;  indeed it was on ly  w i th  r e s p e c t  t o  economic 
b e n e f i t s  that  there was any agreement a t  a l l .  Cons i s t en t  w i th  
t h e  p rev ious  f i n d i n g s  t h a t  t h e  PRO group ' s  a t t i t u d e  toward o i l  
w a s  more favourab le  t han  t h a t  of t h e  CON group, t h e  PRO group 
saw t h e  use  of o i l  a s  less r i s k y  on a l l  counts ,  and more 
l i k e l y  t o  l e a d  t o  t echno log ica l  developments. 
These d i f f e r e n t  b e l i e f s  about  t h e  energy sou rces  r e s u l t e d  
i n  d i f f e r e n t  rank ings  o f  t h e s e  sou rces  by t h e  PRO and CON 
groups.  Table V shows t h e  d i f f e r e n c e s  i n  mean b e l i e f  s c o r e s ,  
o n  each dimension,  amongst a l l  p o s s i b l e  p a i r s  of energy 
sources .  D i f f e r ences  between t h e  PRO and CON groups were 
found p r i m a r i l y  i n  three areas: comparisons between n u c l e a r  
energy and the o t h e r  energy sou rces ;  comparisons between hydro 
and s o l a r  energy;  and comparisons between c o a l  and o i l .  These 
d i f f e r e n c e s  w i l l  be  d i s cus sed  s e p a r a t e l y  helow. 
Nuclear Energy as  Compared t o  the F o s s i l  Fuels .  Both 
those  PRO and CON n u c l e a r  energy be l i eved  t h a t  t h i s  energy 
- 
sou rce  was more l i k e l y  t h a n  t h e p f o s s i l  f u e l s  t o  l e a d  t o  
i n d i r e c t  r i s k s  a s  w e l l  as psychological /phys . ica l  r i s k s .  How- 
e v e r ,  wi th  r e s p e c t  t o  environmental  r i s k s ,  nuc l ea r  energy w a s  
viewed by t h e  PRO group a s  be ing  less of  a threat t han  t h e  
f o s s i l  f u e l s ;  and by t h e  CON group as be ing  less r i s k y  t han  
o i l  b u t  about  t h e  same as  c o a l .  Both groups b e l i e v e d  t h a t  
t h e  use  of  n u c l e a r  ene rgy  was s i g n i f i c a n t l y  more l i k e l y  t o  
l e a d  t o  t e c h n o l o g i c a l  developments t h a n  w a s  either f o s s i l  
f u e l .  I n  terms o f  economic b e n e f i t s  nuc l ea r  energy w a s  seen  
by t h e  PRO group a s  a s i g n i f i c a n t l y  b e t t e r  p rospec t  than  c o a l  
b u t  o n l y  s l i g h t l y  b e t t e r  t han  o i l .  I n  marked c o n t r a s t ,  t h o s e  
opposed t o  n u c l e a r  ene rgy  be l i eved  tha t  o i l  was t h e  energy 
source  most l i k e l y  t o  l e a d  t o  economic b e n e f i t s ;  t hey  saw 
l i t t l e  d i f f e r e n c e  i n  t h i s  r e s p e c t  between n u c l e a r  energy and 
coa l .  
Nuclear Energy as Compared t o  Hydro and S o l a r  Energy. Both 
PRO and CON Nuclear Groups be l i eved  t h a t  hydro and s o l a r  energy 
posed t h e  leas t  threat on a l l  r i s k  dimensions,  and s i g n i f i c a n t l y  
less s o  t han  n u c l e a r  energy.  With r e s p e c t  t o  b e n e f i t s ,  however, 
t h e  PRO group b e l i e v e d  t h a t  us ing  nuc l ea r  energy w a s  s i g n i f -  
i c a n t  more l i k e l y  t o  l e a d  t o  t echno log ica l  developments t han  
e i t h e r  hydro o r  s o l a r  and t o  l e a d  t o  s i g n i f i c a n t l y  more 
economic b e n e f i t s  t han  s o l a r  energy b u t  about  t h e  same as 
hydro.  The CON group d i d  n o t  d i s t i n g u i s h  amongst t h e s e  t h r e e  
energy sou rces  w i t h  r e s p e c t  t o  economic b e n e f i t s ,  a l t hough  
t h e y  d i d  b e l i e v e  t h a t  bo th  s o l a r  and n u c l e a r  energy were 
s i g n i f i c a n t l y  more l i k e l y  t o  l e a d  t o  t echno log ica l  developments 
t han  was hydro. 
Hydro as Compared t o  S o l a r  Energy. The PRO Nuclear  Group 
o n l y  d i s t i n g u i s h e d  between hydro and s o l a r  energy w i t h  r e s p e c t  
t o  t h e  q u e s t i o n  o f  f u t u r e  t e c h n o l o g i c a l  developments,  s o l a r  
energy  be ing  r a t e d  s i g n i f i c a n t l y  more p o s i t i v e .  The CON group 
viewed t h e s e  two energy  sou rce s  a s  be ing  s i g n i f i c a n t l y  d i f f e r e n t  
on a l l  b u t  t h e  economic b e n e f i t s  dimension. That  i s ,  t h e  CON 
group b e l i e v e d  t h . a t  s o l a r  energy was less l i k e l y  t o  l e a d  t o  
environmenta l  r i s k  and p sycho log i ca l / phys i ca l  r i s k  b u t  more 
l i k e l y  t o  l e a d  t o  i n d i r e c t  r i s k s  and t e c h n o l o g i c a l  developments. 
Coal a s  compared' t o  O i l .  Both groups b e l i e v e d  t h a t  o i l  
was, more l i k e l y  t o  l e a d  t o  economic b e n e f i t s  and f u t u r e  techno- 
l o g i c a l  developments t han  was c o a l  and t h a t  o i l  w a s  a l s o  more 
o f  a n  i n d i r e c t  r i s k  and p sycho log i ca l / phys i ca l  r i s k .  However, 
whi le  t hose  PRO n u c l e a r  energy b e l i e v e d  t h a t  c o a l  and o i l  
posed e q u a l  environmenta l  t h r e a t s ,  t h o s e  i n  t h e  CON group be- 
l i e v e d  o i l  t o  be s i g n i f i c a n t l y  worse i n  t h i s  r e s p e c t  t h a n  c o a l .  
SUMMARY AND CONCLUSIONS 
Th i s  paper  h a s  examined p u b l i c  p e r c e p t i o n s  of  f i v e  a l t e r -  
n a t i v e  energy sou rce s ;  t h e  focus  was on t h e  d i f f e r i n g  views o f  
t h o s e  members o f  t h e  p u b l i c  who w e r e  PRO and CON t h e  use  of  
n u c l e a r  energy .  
The p u b l i c  as a whole w e r e  more f avou rab l e  toward t h e  use 
o f  t h e  renewable s o u r c e s  of  hydro and s o l a r  energy  t han  toward 
t h e  use  o f  f o s s i l  f u e l s .  They were l e a s t  f avourab le  t o  t h e  use  
of n u c l e a r  energy.  When sub-groups PRO and CON t h e  use  o f  nu- 
c l e a r  energy  w e r e  examined s e p a r a t e l y ,  it was found t h a t  t h i s  
same o r d e r i n g  was mainta ined f o r  the CON group; however, t h e  
PRO Nuclear  Group viewed t h e  use  of  n u c l e a r  energy somewhat 
less f avou rab ly  t h a n  the use  of  hydro and s o l a r  energy,  b u t  
more favourab ly  t han  t h e  use  of  the f o s s i l  f u e l s z / .  
c / ~ h e  p o t e n t i a l  h y d r o - e l e c t r i c  c a p a c i t y  i n  A u s t r i a  h a s  
been developed t o  an  e x t e n t  where a d d i t i o n a l  p r o j e c t s  could  n o t  
make a s i g n i f i c a n t  c o n t r i b u t i o n  t o  n a t i o n a l  e l e c t r i c i t y  needs. 
A s  l a r g e - s c a l e  s o l a r  systems are n o t  y e t  commercially a v a i l a b l e ,  
of t h e  f i v e  energy sou rce s  cons idered  i n  t h i s  s t udy ,  on ly  c o a l ,  
o i l  o r  n u c l e a r  energy a r e  p o s s i b i l i t i e s  f o r  a p p r e c i a b l e  near-  
t e r m  i n c r e a s e s  i n  Aus t r i an  e l e c t r i c i t y - g e n e r a t i o n  c a p a c i t y .  A t  
t h e  t i m e  o f  w r i t i n g ,  c o n s t r u c t i o n  h a s  been completed on A u s t r i a ' s  
f i r s t  n u c l e a r  power p l a n t ,  a 730 M W e  f a c i l i t y  l o c a t e d  nea r  
Zwentendorf; a t  t h e  end o f  1977 t h e  t o t a l  Aus t r i an  g e n e r a t i n g  
c a p a c i t y  was about  11.500 M W e .  A p u b l i c  referendum i s  scheduled 
f o r  5 November, 1978, t o  determine i f  t h e  Zwentendorf p l a n t  w i l l  
be a l lowed t o  go i n t o  o p e r a t i o n .  
F i v e  r e l a t i v e l y  independen t  b e l i e f  d imensions  w e r e  found 
t o  c h a r a c t e r i s e  p u b l i c  t h i n k i n g  abou t  a l l  f i v e  energy systems:  
b e l i e f s  a b o u t  f u t u r e - o r i e n t e d  s o c i a l / p o l i t i c a l  ( i n d i r e c t )  
r i s k s ;  economic b e n e f i t s ;  env i ronmenta l  r i s k s ;  p sycho log i ca l /  
p h y s i c a l  r i s k s ;  and f u t u r e  t e c h n o l o g i c a l  developments.  D i f f e r -  
e n t i a l  a n a l y s i s  o f  t h e  b e l i e f  sys tems o f  t h e  PRO and CON 
Nuclear  Groups p rov ided  i n s i g h t s  i n t o  t h e  b a s e s  f o r  t h e i r  
energy  sys tems p r e f e r e n c e s ;  o f  s p e c i a l  r e l e v a n c e  t o  t h e  
A u s t r i a n  energy  s i t u a t i o n  a r e  p r e f e r e n c e s  amongst c o a l ,  o i l ,  
and n u c l e a r  sys tems.  
The group PRO n u c l e a r  energy  r ecogn i s ed  t h a t  i t s  use  would 
l e a d  t o  p s y c h o l o g i c a l / p h y s i c a l  r i s k s  b u t  t h e y  d i d  n o t  b e l i e v e  
it would l e a d  t o  f u t u r e / p o l i t i c a l  ( i n d i r e c t )  r i s k s  o r  t o  en-  
v i r o n m e n t a l  r i s k s .  They a l s o  b e l i e v e d  t h a t  t h e  use  o f  n u c l e a r  
e n e r g y  was more l i k e l y  t o  l e a d  t o  f u t u r e  t e c h n o l o g i c a l  develop- 
ments  and t o  economic b e n e f i t s  t han  was any o t h e r  energy  
s o u r c e  and t h a t  it w a s  less o f  a n  env i ronmenta l  t h r e a t  t han  
t h e  f o s s i l  f u e l s .  Of t h e  two f o s s i l  f u e l s ,  t h e  PRO Nuclear  
Group p r e f e r r e d  o i l  t o  c o a l  as a n a l t e r n a t i v e  t o  n u c l e a r  
energy ;  t h ey  viewed o i l  as  more l i k e l y  t o  p rov ide  economic 
b e n e f i t s  t h a n  c o a l ,  more l i k e l y  t o  l e a d  t o  f u t u r e  technology 
development and less l i k e l y  t o  l e a d  t o  p sycho log i ca l / ph .y s i ca l  
r i s k s .  
The group opposed (CON) t o  the use  o f  n u c l e a r  energy  
b e l i e v e d  t h a t  o n l y  t h e  n u c l e a r  energy o p t i o n  would l e a d  t o  
b o t h  f u t u r e / p o l i t i c a l  ( i n d i r e c t )  r i s k s  and t o  p sycho log i ca l /  
p h y s i c a l  r i s k s ;  t h e y  a l s o a s s o c i a t e d t h e  use  o f  n u c l e a r  energy  
w i t h  a c o n s i d e r a b l e  d eg r ee  o f  env i ronmenta l  r i s k .  Although 
t h i s  group d i d  view n u c l e a r  energy  as b e i n g  most l i k e l y  t o  
l e a d  t o  f u t u r e  t e c h n o l o g i c a l  developments,  t h e y  saw o n l y  o i l  
as a less v i a b l e  energy  o p t i o n  i n  economic t e r m s .  The CON 
group p r e f e r r e d  c o a l  t o  o i l  as t h e  f o s s i l - f u e l  a l t e r n a t i v e  
t o  n u c l e a r  energy .  They s a w  o i l  as worse t h a n  c o a l  on a l l  
t h r e e  r i s k - r e l a t e d  d imensions ,  b u t  b e l i e v e d  o i l  t o  be  more 
l i k e l y  t o  p r o v i d e  economic b e n e f i t s  and f u t u r e  t e c h n o l o g i c a l  
developments.  
I n  summary, t h e  members o f  t h e  p u b l i c  i n t e rv i ewed  i n  t h i s  
s t u d y  tended t o  be most f avou rab l e  t o  t h e  u se  of  hydro  and 
s o l a r  energy ,  r e g a r d l e s s  o f  t h e i r  f e e l i n g s  abou t  t h e  u se  o f  
n u c l e a r  energy.  Even t h o s e  most PRO n u c l e a r  ene rgy  on ly  pre-  
f e r r e d  t h i s  energy  sys tem i n  comparison w i t h  t h e  f o s s i l  f u e l s .  
T h i s  i s  due t o  t h e  f a c t  t h a t ,  f o r  b o t h  PRO and CON groups ,  
hydro and s o l a r  energy  w e r e  seen  as less of a t h r e a t  t h a n  
n u c l e a r  energy  on a l l  r i s k - r e l a t e d  dimensions.  The PRO group 
s a w  n u c l e a r  energy  as t h e  sys tem most l i k e l y  t o  l e a d  t o  
economic b e n e f i t s  and f u t u r e  t e c h n o l o g i c a l  developments;  t h e  
lower  r a t i n g s  o f  t h e  f o s s i l  f u e l s  by t h i s  group w a s  p r i m a r i l y  
due t o  b e l i e f s  t h a t  t h e s e  sys tems would p rov ide  o n l y  s m a l l  
economic b e n e f i t s  w h i l e  l e a d i n g  t o  a p p r e c i a b l e  env i ronmenta l  
r i s k s .  However, t h e  CON group viewed n u c l e a r  energy  as  o n l y  
m a r g i n a l l y  more l i k e l y  t h a n  t h e  f o s s i l  f u e l s  t o  l e a d  t o  
economic and t e c h n o l o g i c a l  b e n e f i t s  b u t  a s  an  a p p r e c i a b l y  
g r e a t e r  t h r e a t  on t h e  r i s k - r e l a t e d  dimensions.  
TABLE I 
DEMOGRAPHIC BREAKDOWN OF THE AUSTRIAN P U B L I C  $AMPLE (.N = 22.41 
PROVINCIAL 
VIENNA CAP I TAL RURAL AREA 
N = 1 2 1  N = 5 1  N = 5 2  
EDUCATION LEVEL AGE MALE FEMALE N = 8 1  N=40  
MALE FEMALE MALE FEMALE 
N=29 N=22 N = 3 1  N = 2 1  
GRADE SCHOOL 
N = 4 5  
TRADE SCHOOL 
N = 8 0  
HIGH SCHOOL 1 8 - 3 4  3 0  9 8 1 7 4 N = 5 9  
UNIVERSITY 3 5 - 5 0  1 2  3 4 1 3 1 N = 2 4  
N = 9 9  5 1 - 6 5  7 4 1 1 2 1 N = 1 6  
TABLE I1 
A. MEAN VALUES OF ATTITUDE OF THOSE PRO AND CON 
NUCLEAR ENERGY TOWARD FIVE ENERGY SOURCES 
NUCLEAR SOLAR HYDRO COAL O I L  ALL+ 
PRO 
(N=50)  ( 1 0 . 2 )  1 2 . 2  1 2 . 3  8.3 9 . 7  1 0 . 6  
CON 
(N=50)  ( - 1 0 . 1 )  11.1 1 1 . 2  
TOTAL 
SAMPLE ( 0 . 4 )  1 0 . 5  1 0 . 7  6 . 1  5 .4  8 . 2  
(N=218)  
* dif ference  b e t w e e n  groups s i g n i f i c a n t  p < - 0 5  
** di f fe rence  b e t w e e n  groups s i g n i f i c a n t  p < . O 1  
+ ALL refers t o  a l l  energy sources except nulcear  
B. SUMMARY OF ANALYSIS OF VARIANCE OF ATTITUDE 
TOWARDS F I V E  ENERGY SOURCES HEGD BY THOSE 
PRO AND CON THE USE OF NUCLEAR ENERGY 
MAIN EFFECTS: PRO/CON (A)  p < . 0 0 1  
ENERGY SOURCES (B) p < . 0 0 1  
INTERACTION: A x B p < . 0 0 1  
TABLE I11 
THE BELIEF DIMENSIONS AND MOST CHARACTERISTIC BELIEF 
ITEMS IDENTIFIED BY 3-MODE FACTOR ANALYSIS 
INDIRECT RISK 
(Future-oriented and political) 
changes in man's genetic make-up 
increasing rate of mortality 
(not) a technology I can understand 
formation of extremist groups 
a police state 
ECONOMIC BENEFIT 
good economic value 
increased standard of living 
increased employment 
the industrial way of life 




production of noxious waste 
making Austria dependent on other countries 
exhausting our natural resources 
PSYCHOLOGICAL AND PHYSICAL RISK 
accidents which affect large numbers of people 
exposure to risk which I cannot control 
rigorous physical security measures 
hazards caused by human failure 
hazards caused .by matedal failure 
TECHNOLOGY DEVELOPlIIENT 
new forms of industrial development 
new methods in medical treatment 
dependency on small groups of experts 
technical spin-offs 
(not) exhausting natural resources 
TABLE I V  
MEAN B E L I E F  STRENGTHS FOR EACH B E L I E F  DIMENSION AND ENERGY 
SOURCE HELD BY THOSE PRO AND CON THE USE OF NUCLEAR ENERGY 
B E L I E F  DIMENS1014 ENERGY SOURCE 
NUC SOLAR HYDRO COAL O I L  
INDIRECT RISK PRO -6.8 -10.7 -12.2 -10.5 -8.8 
( F u t u r e  oriented/ 
P o l i t i c a l )  CON 3.9 -10.5 -12.4 -10.7 -6.6 
** NS NS NS **  
ECONOMIC 
BENEFITS  
PRO 7.1 3.9 6 . 1  1.8 5.5 
CON 0.8 2.6 2.2 -1.6 4.0 
ENVIRONMENTAL P R O - 2 . 7  -11.7 -10.1 3.2 4.7 
R I S K  CON 5.1 -12.6 -9.9 3.4 9 .1  
PSYCHOLOGICAL AND PRO 4.4 -7.6 -6.6 -6.9 -3.5 
PHYSICAL RISK CON 12.4 -9.5 -5.9 -5.6 -0.9 
TECHNOLOGY 
DEVELOPMENT 
PRO 9.1  5.9 1.7 -5.0 1 .3  
CON 6.4 6.5 -1.2 -5.8 -0.8 
* NS ** NS * 
* difference between PRO and CON group s i g n i f i c a n t  p < .05 
** difference between PRO and CON group s i g n i f i c a n t  p < . O 1  
TABLE V 
PAIRVISE CONTRASTS OF BELIEF STRENGTHS ABOUT DIFFERENT ENERGY 
SOURCES HELD BY THOSE PRO AWD CON THE USE OF NUCLEAR ENERGY 
WDTmCT ECONOMIC ENVIRONMENTAL PSYCHOLOGICAL/ TECEINOLOGY 
RISK BENEFIT RISK PHYSICAL RISK DEVELOPMENT 
PRO -6.8-1Q.7 ** 7.1 3.9 * -2.7 -11.7 ** 4.4 -7.6 ** 9.1 5.9 ** 
NUCLEAR/SoLAR CON 3.9-10.5 ** 0.8 2.6 NS 5.1 -12.6 ** 12.4 -9.5 ** 6.4 6.5 NS 
PRO -6.8 -12.2 ** 7-1 6.1 NS -2.7 -10.1 ** 4.4 -6.6 ** 9.1 1.7 ** 
NUCLEAR/HYDR0 CON 3.9-12.4 ** 0.8 2-2 NS 5.1 -9.9 ** 12.4 -5.9 ** 6.4 -1.2 ** 
PRO -6.8 -10.5 ** 
NUCLEAR/COAL CON 7.1 1.8 ** -2.7 3.2 ** 4.4 -6.9 ** 3.9-10.7 ** 0.8 -1.6 NS 5.1 3.4 NS 12.4 -5.6 ** 
PRO -6.8 -8.8 * 7.1 5.5 NS -2.7 4.7 ** NUCLEAR/OIL CON 4.4 -3.5 ** 3.9 -6.6 ** 0.8 4.0 * 5.1 9.1 ** 12.4 -0.9 ** 
PRO -10.7 -12.2 NS 3.9 6.1 NS -11.7-10.1 NS -7.6 -6.6 NS 
SOLAR/mDRO CON -10.5 -12.4 * 2.6 2.2 NS -12.6 -9.9 * -9.5 -5-9 ** 
SOLAR/COAL PRO -10.7 -10.5 NS 3.9 1.8 NS -11.7 3.2 ** -7.6 -6.9 NS CON -10.5 -10.7 NS 2.6 -1.6 ** -12.6 3.4 ** -9.5 -5.6 NS 
SOLAR/O I L PRO -10.7 -8.8 * 3.9 5.5 NS -11.7 
4.7 ** 
CON -10.5 -6.6 ** 2.6 4.0 NS -12.6 9.1 ** 
WDRO/COAL PRO -12.2 -10.5 * 6.1 1.8 ** -10.1 3.2 ** 
CON -12.4-10.7 * 2.2 -1.6 ** -9.9 3.4 ** 
WDRO/OIL PRO -12.2 
-8.8 ** 6.1 5.5 NS -10.1 4.7 ** 
CON -12.4 -6.6 ** 2.2 4.0 NS -9.9 9.1 ** 
COAL/OIL PRO -10.5 -8.8 * 1.8 5.5 ** 3.2 4.7 NS 
CON -10.7 -6.6 ** -1.6 4.0 ** 3.4 . 9.1 ** 
* difference in mean values significant p < 0.05 
** difference in mean values significant p < 0.01 
SMOOTHED FREQUENCY DISTRIBUTION OF 
ATTITUDES TOWARD ENERGY SOURCES 
FIGURE I 
PUBLIC BELIEFS ABOUT FIVE ENERGY SOURCES 
(N=211) HELD. BY THE TOTAL PUBLIC SAMPLE 
NUCLEAR 
-1 6 




a PSYCHOLOGICAL AND PHYSICAL RlSK 
a TECHNOLOGY DEVELOPMENT 
OIL 
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BELIEFS ABOUT FIVE ENERGY SOURCES HELD BY THOSE 
PRO AND CON THE USE OF NUCLEAR ENERGY 
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ENVIRONMENTAL RISK TECHNOLOGY DEVELOPMENT 
FIGURE 11s 
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